INTRODUCTION
The rapid advances in many techno'logically important area.s have not only served to acc.entuate the increased demands for high temperature metals and ceramics but have necessitated a more thorough knowledge of their physical properties when exposed to high temperature service. ~o w a r d this latter end, the use' of X-ray diffraction has proved an invaluable tool in providing da.ta of regions of thermal stability, expansion coefficients, solid solubility limits, and phase transformations by direct examina.tion at temperature. Since this Laboratory has for some time now been engaged in the study of refractory nuclear ma.teria.1~~ it was 7 -thought desirable to employ and possibly extend this technique 0 to temperatures ranging up to 3000 C. This communication will describe the equipment developed for this purpose, with experimental results to be described in subsequent publications.
The m a t e r i a l s we were c h i e f l y i n t e r e s t e d i n a l l c o n t a i n heavy -elements and ' t h e r e f o r e would l e a d t o X-ray a b s o r p t i p n e r r o r s 7 ~f t h e u s u a l f i l m techniques w e r e used. Furthermore, it was importa n t t o r e a c h as h i g h o p e r a t i n g temperatures as p o s s i b l e . This made it d e s i r a b l e t o c o l l e c t t h e n e c e s s a r y d a t a as r a p i d l y a s i s c o n s i s t e n t w i t h good p r a c t i c e . For t h i s reason,, it w a s . f e l t t h a t c o u n t e r d i f f r a c t o m e t e r r a t h e r t h a n f i l m t e c h n i q u e s should b e used. 
DESCRIP'TION
A s s u p p l i e d by t h e manufacturer, t h e u n i t i s e s s e n t i a l l y a water-cooled c y l i n d r i c a l chamber f i t t e d w i t h a p a i r of 0.030-inch t h i c k demountable b e r y l l i u m windows. Housed w i t h i n t h e chamber i s a s e t of water-cooled, chrome-plated copper jaws which s e r v e as e l e c t r i c a l t e r m i n a l s f o r t h e specimen s t a g e ; t h e s t a g e i t s e l f i s c o n s t r u c t e d of a metal ribbon f i l a m e n t . The jaws a r e a t t a c h e d through an i n s u l a t i n g machinable ceramic-supramica 500 t o an a l i g nment d e v i c e which p e r m i t s f i l a m e n t t r a n s l a t i o n normal t o t h e s p e c i - It was found that the beryllium window-aluminum frame assemb- .lium sheet, cemented in,place with an epoxy ..resin, vacuums of 10
Torr could easilyand repeatedly be maintained at room temperature. . .: .
The reduction 'in thickness of the beryllium windows offered the additional advantage of increasing X-ray transmission by 'some 15%.
In the original equipment, a hole in the diffractometer furn-, ace cover fitted.with a glass window permitted visual and pyrometric observations of the heated specimens. Due to the close proximity of this window to the heated filament it soon beca.me coated during operation due to metal vapor deposition. To.eliminate these is coated with lampblack to rid the system of internal reflections.
Since it is surrounded with liquid nitrogen it helps improve the vacuum and prevents vapor dcpooition on the opLiual window. The large bulge at the top was incorporated to diminish liquid nitrogen evaporation losses. In use the trap would crack occasiona.lly in the narrow section where it was joined'to the sighting tube. This is due to water collecting and freezing upon addition of liquid nitrogen. This was pre9ented.b~ blowing a slight bulge at this According to Intrater and Hurivitt"l), these bends in the filament compensate.for'therma1 expansion so tha.t there is negligible displacement of the specimen from .the dif fractometer focusing circle upon heating. Further discussion of this important assumption will be considered in some detail later in this paper.
Although pure Pt or one of its Rd alloys provides an excellent' material for use in vacuum and oxidizing atmospheres at temperatures up to 1 6 0 0~~, other filament material~~had to be found for higher -temperature service. Ta, Mo and exhibit serious oxidation resistance problems. The latter two were immediately rejected because they presented, in addition, serious fabricating difficulties. Although the Ta filaments had been used successfully, rhenium proved to be more tractable. 1t6 malleability, high melting point ( 3 1 6 7~~) and lack of reactivity at high temperatures with the materials in we are interested, made its use seem promising. Although its oxidation resistance is superior to the aforementioned metals, its use is restricted to neutral or reducing atmospheres.
To facilitate and speed specimen preparation and filament annealing, an auxilliary vacuum system was constructed separate from the diffractometer.. This contained a water-cooled copper jaw assembly identical to that found in the camera under a bell obta.ined f o r platinum t o 1730 C a.re i n e x c e l l e n t agreement w i t h t h e b e s t r e c e n t l y e s t a b l i s h e d ' v a . 1 u e s .
Use o f t h i s 1 a . t t e r f a . c t t o confirm t h e ' v a l i d i t y o f t h e bla.ck body h y p o t h e s i s assumes any e r r . o r s a s s o c i a t e d w i t h t h e i
n t e r p l a n a r s p a c i n g s a r e e i t h e r i n s i g n i f i c a n t o r f o r t u i t o u s l y compe'nsate7 f o r t h e e r r o r s i n tempera.ture measurement over a wide range.
A major s o u r c e of e r r o r i n t h e measurement o f such interp1ana.r spacings i s t h e expansi.on of t h e specimen s u r f a c e away from t h e . I n p r a c t i c e , t h e f i l a m e n t s were e a s y t o f a . b r i c a . t e once th:e r e q u i r e d d i e s were made. The manufa.cture of t h e d i e s was a simple, machine shop o p e r a t i o n ' b e c a u s e h i g h p r e c i s i o n i s n o t r e q u i r e d .
Tempera.ture r e g u l a t i o n i s a.chieved by supplying power t o a step-down t r a n s f o r m e r through a v o l t a g e , r e g u l a . t o r w h i l e ,mainta.ini n g t h e wa.ter-cooling c 0 n s t a n t . b~ mea.ns of a p r e s s u r e r e g u l a t o r .
With a, c o n s t a n t thermal load provided by an annealed f i l a m e n t and a. consta.nt i n p u t v o l t a g e , temperature f l u c t u a t i o n s w e r e n e g i g i b l e . This w a s p a r t i c u l a r l y t r u e over s h o r t time p e r i o d s such a s t h o s e n e c e s s a r y t o scan o n l y one r e f l e c t i o n slowly. A c u r r e n t of 150A a t 10 v o l t s was n e c e s s a r y f o r t h e rhenium f i l a m e n t . t o reach 3000"~. 
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